Dexamethasone regulates glutamine synthetase expression in rat lung.
Since the lungs play a central role in maintaining glutamine homeostasis in normal and catabolic disease states, we studied the regulation of glutamine synthetase (GS) expression by dexamethasone in rat lung. Adult rats received saline (controls) or dexamethasone (0.5 mg/kg). Lung total RNA was extracted for Northern hybridization and labeled with an alpha-32P rat GS cDNA probe. The mRNA of the constitutively expressed gene beta-actin was the control for RNA loading. GS transcripts were measured by laser densitometry and normalized to actin, and GS specific activity was also determined. Following a single injection of dexamethasone (0.5 mg/kg), lung GS activity increased by 40% at 4 hours and by 75% at 8 hours. The dexamethasone-mediated increase in GS activity was associated with a marked increase in GS mRNA levels, which preceded the increase in enzyme activity by approximately 2 hours. Serial daily dexamethasone administration for 3 and 6 days caused an even greater increase in GS mRNA levels and specific activity. No effect was seen on beta-actin levels, demonstrating that the expression of GS was not part of a global response to steroids. Therefore, glucocorticoids stimulate GS expression in rat lung. This regulation appears to be one mechanism by which lung glutamine release is augmented during critical illness.